
strated, and is probably of more frequent occur-
rence than has been supposed.

(3) Whether this is primary or secondary to
the gastric dilatation, or whether this relationship
is a constant one, has not been determined.

(4) The diagnosis would appear to be more
easy than past failures seem to indicate.

(5) The use of the stomach tube and avoidance
of dorsal decubitus offer better results probably
than secondary operation, owing to the unsatis-
factory conditions existing.

(6) With earlier diagnosis and the early insti-
tution of the measures just suggested, an improve-
ment in the very high rate of mortality can be
confidently expected.
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SPONTANEOUS RUPTURE OF THE HEART
WITH REPORT OF A CASE.

BY W. H. PALMER, M.D.,
Assistant Physician, Butler Hospital, Providence, R. I.

While death from spontaneous heart rupture
is not an extremely common occurrence, yet it is
by no means as rare an accident as was formerly
supposed. The increasing number of autopsies
in cases of sudden death proves that the condition
referred to is substantiated more frequently each
succeeding year. Deverjie (quoted by Council-
man), in 1840, reckoned that 2J% of all cases of
sudden death were caused by this accident.
Aran (also quoted by Councilman) in analyzing
202 cases of sudden death attended by patho-
logical changes in the circulatory system, found
88 to be due to spontaneous heart rupture.
Since the time of these communications, there has
been a steady increase in the number of cases

reported. Councilman and Somers both empha-
size the fact that spontaneous cardiac rupture is
not extremely rare. Statistics collected from the
records of institutions are very contradictory as
to this point — Meyer found only 7 cases among
the records of between 12,000 and 13,000 autopsies
performed at the Munich Pathological Institute,
while Hamilton found an equal number of cases
among the comparatively small number of
autopsies recorded at the Independence State
Hospital for the Insane (Iowa). It is apparently
true, however, that this accident is much more
often met with among the insane than in any
other class of patients.

Quain's assertion that spontaneous rupture
never occurs in a normal heart, has been con-

firmed by the autopsies in which a careful micro-

scopical examination has been made. We have,
then, in this myomalacia cordis, the predisposing
etiological factor. Fatty degeneration of the
myocardium, atheroma and thrombosis of the
coronary arteries, myocarditis, cardio-valvular
disease, ulcerativeendocarditis, syphilitic changes
in the myocardium, cysts and neoplasms of the
heart wall, are all capable of acting as direct
causes. Segmentation of the heart muscle has
been found in a few cases, but it is questionable
whether this condition is pathological or an arti-
fact produced by the microtome.

There is generally some mental or motor excite-
ment which acts as a determining cause in the
production of the rupture. Osier, Quain, Bruce
and others state that mental or motor excitement
usually precedes the accident. W. J. Greig has
described a case where the rupture occurred
while a stomach tube was being passed. Moore
reports a case seen by T. A. Dixon, where a

rupture was caused by strangulation in a boy of
eight years. Morgagni tells of a case of heart
rupture which occurred during coitus, and the
accident occurs strikingly often in stallions during
the sexual act. It is a question whether the cases

following non-penetrating wounds of the thorax
should be considered spontaneous or traumatic;
rupture of the papillary muscles, aortic and
mitral valves have occurred after slight contu-
sions in the cardiac region, falls, etc. Experi-
mental increase of intra-ventricular pressure does
not bring about rupture in the normal heart, but
increased blood pressure serves as an accelerating
cause when the myocardium is diseased.

On the other hand, many cases occur when the
patient is either asleep or in repose. Foote,
Mclntosh, Mickle, Williams, Hamilton and others
have described cases where no excitement or
exertion preceded the rupture. Grief and intense
mental disturbance have been enumerated as
causes. It would be interesting to trace the
genesis of the traditional term " broken heart,"
although its present meaning does not imply any
pathological condition of that organ. The death
of Philipp V of Spain, following so soon after the
defeat of the combined French and Spanish forces
by the Imperialists at Piacenza, has been ascribed
to grief, and there is no reason why the mental
strain could not have hastened the rupture which
caused his death.

By far the greater number of cases occur in
persons over sixty years of age. In Quain's
analysis of 100 cases, 63 were over sixty years
old and, out of this number, 33 were between
sixty and seventy years, while 24 ranged between
seventy and eighty years. In those cases of
Meyer, where the age was recorded, over 60%
were sixty years or older, only 3 cases being under
forty years of age. Very rarely does this accident
affect persons in early life. The rupture cases

occurring in people not far advanced in life include
Elleaume's case of a woman aged twenty-two,
Groom's case of a boy of sixteen years, Moore's
report of Dixon's case of a boy aged eight, and
Green's description of a case occurring in a child
of only nine and one-half months.
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Although nearly all of the recorded cases have
occurred in persons occupying the lower positions
of life, who had been obliged to perform hard labor
over a period of years, three notable cases have
occurred in people of prominence. George II
of England, died from spontaneous heart rupture
while at stool; Philipp V of Spain, as already
stated, was also a victim of this disease. In our
own profession, the great Morgagni died of the
very trouble he had investigated with so much
care — spontaneous heart rupture. The occur-
rence of this condition in patients suffering from
mental disease is noticeably frequent; a goodly
proportion of the American and English cases
have occurred in insane persons, and the necropsi-
cal records of hospitals for the insane show a

remarkably high percentage of deaths from this
cause. Most cases have occurred in patients
afflicted with the involution and the alcoholic
psychoses.

Spontaneous heart rupture occurs much more

frequently in men than in women. In 18 cases
of Elleaume, only 2 occurred in females. Barth
alone has found a preponderance of cases among
women and his statistics are unreliable as to this
particular point, inasmuch as they were obtained
from the records of institutions where women
form the vast majority of the cases treated.

The rupture is most commonly located in the
anterior surface of the left ventricle which locality
is extremely apt to afford a diseased myocardium.
Also, the vigorous systole of the ventricle probably
acts as a factor in determining the frequency of
rupture at this point. Rupture always occurs

during systole (Rokitansky and Wunderlich).
The collected cases of Meyer show the left ventri-
cle to be the site of the rupture in 25 instances,
the right ventricle was affected in 7 and the right
auricle in 4 cases. Elleaume's statistics show a
similar distribution of the ruptured sites. In 55
cases reported by this author, the wall of the left
ventricle was lacerated 43 times, that of the right
ventricle 7 times; the wall of the right auricle was
affected 3 times and that of the left auricle only
twice. In reviewing 36 cases found in English
and American literature, I found the following
distribution of the position of the rupture; left
ventricle, 29 cases; right ventricle and right
auricle, each, 3 cases; right auricle, 1 case.

Rarely death is produced by rupture of the
intra-ventricular septum and this condition oc-

curred in two of Meyer's cases.
The size and appearance of the rupture vary

greatly in each case. There may be a minute
laceration, 5 or 6 cm. long, or the tear may extend
from apex to base. Sometimes perforations barely
admitting a probe point are seen. When there
are a number of lacerations, they usually consist
of one large tear and several small perforations.
Usually the rupture is complete, but it may be
partial and, in the latter case, the papillary
muscles are generally torn. The rupture generally
presents a jagged, lacerated, irregular outline
and varies from \ to 1J in. in length. In many
cases the blood burrows through a considerable
amount of cardiac tissue, causing a tortuous

äinus-like wound, the internal and external open-
ings of which are at greatly different levels. It is
usual to find an accompanying atheroma of the
coronary arteries or an infarct plugging the trunk
supplying the affected area. It is rare to find
the valves normal; they are either shrunken or
calcified and the auriculo-ventricular rings are
generally stretched. Atheroma of the aorta
and arterial changes in the kidney vessels accom-
pany the chronic arteritis which is so marked in
the coronary vessels. Both Barth and Meyer
assert that a clot of blood never plugs the external
opening of the rupture, although Hamilton states
that this is not an infrequent occurrence. The
pericardial sac usually contains 200 to 400 gm. of
blood. In a few cases, extensive adhesions existed
between the pericardial sac and the visceral layer.In Shelby's case and in the writer's, the peri-
cardial sac was also lacerated.

Microscopically the heart muscle most com-
monly shows an advanced degree of fatty degen-
eration; this condition was present in 77% of
Quain's cases. When the myomalacia cordis has
been produced by an infarct, the typical changesof this condition are seen. It is usual to find an
indistinct striation of the muscle fibers, the
differentiation of the transverse striations being
especially poor. In the writer's case the muscle
fibers were greatly swollen and contained enor-
mous nuclei, showing a compensatory hypertro-
phie process which had failed to check the vicious
circle. Besides these changes, evidences of either
myocarditis, ulcerative endocarditis, fragmenta-tion of the heart muscle or syphilitic changes are
presented in nearly every case. Amyot, in the
case seen by him, obtained a pure culture of the
pneumococus from a clot which extended from
the ventricle into the internal opening of the
laceration.

The fatal termination usually comes very
suddenly, and may or may not be preceded by
prodromata. In Quain's 100 cases, precursory
symptoms were lacking in 71 of them. When
preliminary symptoms occur they usually consist
of precordial anxiety, pain in the left half of the
thorax, oftentimes shooting into the left arm,
and of a feeling of faintness. Death may oecur
instantly without any previous cardiac symptoms
though, in most cases, there has been a history of
symptoms extending over a variable length of
time and connected with the circulatory system.
Edema of the extremities, irregular heart action,
cyanosis, albuminuria, dyspnea, coughing spells,I-dehete pseudo-angina pectoris attacks, gastric
irritability and pain in the cardiac region have all
been enumerated by various writers. In the
case reported in this article, nausea, vomiting,
dyspnea, cough and cyanosis, accompanied bythe physical signs of a non-compensating heart
make up the symptom complex. The patient
did not complain of pain in the region of the heart.

When death does not occur instantly and the
patient lives for h«mrs or even days, he is often
able to detail his symptoms. They usually con-
sist of a " feeling of tearing within the breast "
at the time of rupture, as one of Meyer's cases
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described it. The rupture is accompanied by
pain which generally becomes less severe soon
after the accident occurs. In a short time cold
perspiration covers the patient's body, he becomes
cyanosed; nausea, vomiting and diarrhea may
supervene, and physical examination shows an
almost imperceptible heart action. The pain
usually reappears and the symptoms increase in
intensity just prior to death. In these cases it
is probable that a small laceration extending
part way through the myocardium occurs at
first, and the tear is enlarged at a later period,
causing a hemorrhage sufficiently great to bring
about death.

Physical examination made from time to time
in those cases which survive for a few hours,
may or may not show an increasing area of
cardiac dullness due to hemopericardium.
In the case that came under the writer's obser-

vation, hoarseness similar to that produced by
aneurysm of the aorta, was present for several
months, and the laryngoscopic examination re-

vealed a paralysis of the left vocal cord. Paralysis
of the left recurrent laryngeal nerve occurs in
simple cardiac hypertrophy, and it is due to the
nerve being pressed against the aortic arch and
pulmonary artery by the enlarged heart, as was
the case in this instance. Sheldon has reported a

case of mitral stenosis where the paralysis of the
left recurrent laryngeal nerve was due to pressure
by an enlarged left auricle, and in which the
attacks were of intermittent character.

As to the cause of death, this is entirely theo-
retical. The accepted explanation is that death
occurs through pressure on the heart due to the
rilling of the pericardial sac with blood. Stokes
contends that this is untrue, inasmuch as cardiac
action is not arrested by the pressure of the
exúdate in serous pericarditis; but, in the latter
condition there is a gradual increase of pressure
and the exúdate seldom distends the pericardial
sac as forcibly as after a spontaneous rupture.
Death is surely not due to the loss of blood and
consequent cerebral anemia in all cases, for rarelv
is a considerable amount of blood diverted from
the circulation. Lastly, death may possibly be
due to shock.
It is improbable that the diagnosis has seldom,

if ever, been made with any satisfaction prior to
the necropsy. In those cases where death occurs
almost instantly, the symptoms and physicalsigns are practically the same as those of acute
dilatation. If the patient lingers for a varyingtime, a tentative diagnosis might be made on the
intense precordial pain, sudden destruction of
compensation in a well functioning heart and an
increasing area of cardiac dullness.

Death always follows a complete laceration of
the heart wall. Generally the patient succumbs
immediately, but the fatal termination may be
delayed for several days. Eichorst (quoted byHamilton) tells of a case where the patient lived
seventeen days; one of Barth's cases lived ten
days; case 6 of Hamilton's series lived five days;S. C. Noble has described a case in which death
occurred after five and one-half days; and Osier

saw a case where the man lived thirteen hours
and was able to walk up a steep hill after the
onset of the trouble. He also speaks of a case
that lived eleven clays. Willigk (quoted byBöttger) described a heart in which a tear in one
of the ventricles led into a small sac formed by
adherent pericardium. In this case it was evi-
dent, from the appearance of the lesion, that the
primary rupture had occurred at a considerable
period previous to death which was finally caused
by rupture into the pleural cavity.
Treatment is rarely necessary and when re-

quired is of no service. If a patient does not die
immediately, morphia should be given freely in
case the precordial pain is intense. Nitroglycerin
is theoretically indicated; digitalis has been recom-
mended, but should not be given as it will do no

good and may be injurious by increasing the
force of systole.

Report of Case.
—

B. J. G., male; age thirty-six;
single; born in America.

Since the, age of sixteen the patient had suffered from
several attacks of manic-depressive insanity and had
been a patient in this hospital during the greater part
of that time. On admission to Butler Hospital, in
1886, the patient had an enlarged heart and eardio-
valvular disease. There was a progressive increase in
the severity öf the cardiac condition until the time of
death. He suffered from repeated attacks of dyspnea,
cyanosis, edema of the extremities, palpitation and
prostration. The urine constantly contained a large
amount of albumen and was loaded with casts. Finally,
on Jan. 17, 1906, the cardiac condition caused such
urgent symptoms that the patient was put to bed. For
several months previous to this time he had suffered
from a cough that was considered to be due to aneurys-
mal pressure.

Physical examination of the cardiac region revealed
an enormously hypertrophied heart, the apex beat
being felt 1£ in. to the left of the midclavicular line.
Inspection showed a pulsation in the second aortic
interspace and a distinct thrill was present over this
area. Percussion elicited an area of dullness extend-
ing outwards over 2 in. to the right of the sternum and
upwards nearly to the lower border of the right clavicle.
Over this area of dullness a double " to and fro "

murmur could be heard ; the murmur was transmitted
upward into the vessels of the neck. Examination of
the larynx revealed a paralysis of the left vocal cord.

The patient at this time suffered from cyanosis,
orthopnea, edema of the extremities and scrotum,
hoarseness, nausea, and vomiting. The gastric irri-
tability was very rebellious to treatment and increased
to such an extent that the patient was unable to retain
nourishment in any form. The pulse was rapid, irreg-
ular in force and rhythm and of low tension. About
11 a.m., on Jan. 30, the patient refused to use the bed-
pan and started to get out of bed, whereupon he sud-
denly became intensely cyanosed and fell backwards
upon the bed. The writer saw the patient within two
minutes after the above occurrence and, upon exami-
nation, found that life was extinct. During life, a
diagnosis of aneurysm of the ascending and the begin-ning portion of the transverse arch was made, and
death was thought to have been occasioned by rupture
of an aortic aneurysm.

The necropsy was performed at 7 p.m. of the same
day and showed the following:

The body was well nourished. The lower extremi-
ties, scrotum and penis were markedly edematous.
Rigor mortis was well developed, and an observation
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made previous to the autopsy showed that it appeared
very much sooner than is usual.

Pleural cavities: The right lung was adherent to the
chest wall at the upper and outer portion of the lower
lobe. The left pleural cavity showed no adhesions, but
was filled with liquid blood; the lung, which was half
the size of the normal organ, being crowded upwards
and to the right. Cross section of either lung revealed
no pathological condition.
Heart and pericardium: The heart filled the entire

pericardial sac and the pericardium was adherent over
I he greater surface of both auricles and ventricles, the
pericardia] cavity being practically obliterated. The
heart was greatly hypertrophied and it, together with
the aortic arch, pericardium, trachea and great blood
vessels at the base, weighed 2 lb. 6£ oz. 1'he walls
of both ventricles were greatly hypertrophied, the wall
of the left ventricle being 1^ in. in thickness, while
that of the right was f of an inch thick. The left au-
riculoventricular valves were calcarious and shrunken
but presented no vegetations. A similar condition was
found in the valves guarding the tricuspid opening.
Both auriculoventricular rings were markedly stretched.
The right ventricle and left auricle were enlarged and
dilated. The right auricle was greatly hypertrophied
and encroached upon the territory normally occupied
by the left auricle, so that it occupied the greater part
of the posterior surface of the base. The wall was
thickened in some places, but at one point it was of
paper thickness and presented an irregular tear, 1J in.
in length, which extended through the myocardium,
pericardium, and the attenuated reflection of the
posterior mediastinum. Rupture had occurred into the
left pleural cavity, a result that would have been
impossible had not the right auricle occupied the
greater part of the posterior surface of the base. There
was no clot in the external opening of the wound. The
semilunar valves guarding the aortic orifice were

markedly thickened, shrunken, and adherent; they
presented calcified vegetations. The ascending por-

Rupture in posterior wall of right auricle.

tion of the arch was slightly dilated. The pulmonary
valves were normal. The cor bovinum had resulted from
an aortic stenosis and régurgitation.

The coronary arteries were pervious to a probe

although both were atheromatous and the lumen of the
left was markedly diminished in calibre at places.

Microscopical examination of specimens of the car-
diac muscle was made by Dr. F. T. Fulton, pathologist
of the Rhode Island Hospital, and the following is an

epitome of his report :
Section of muscle from right auricle shows no evi-

dence of fragmentation. The nuclei of the muscle
fibers are distinctly swollen, being occasionally more
than twice the normal size, rather pale and finely
granular, the chromatin being uniformly distributed
throughout the nucleus. Section from the left ventricle
shows uniform enlargement of the nuclei. The muscle
fibers are wavy in outline and the transverse striations
are often very indistinct although in some places they
are fairly well marked. Section from the left coronary
artery shows the intima to be irregularly thickened,
being in many places much thicker than the media of
the artery. The tissues was not examined for fatty
degeneration because it was not received until after
it was hardened in formalin.

Remarks.
—

The above case is unique in several
ways: Rupture into the pleural cavity rarely
occurs and was probably determined by the oblit-
eration of the pericardial cavity through the
formation of adhesions. The patient was only
thirty-six years old, and it is unusual for spon-
taneous rupture to occur in one of his years. The
case presented the physical signs and symptoms
of aortic aneurysm, and was accompanied by
symptoms of pressure upon the left recurrent
laryngeal nerve. The slight enlargement of the
ascending portion of the aortic arch present could
not have possibly caused this clinical picture.
Lastly, the chronic arteritis was advanced in the
coronary arteries while the systemic vessels were

quite normal.
I wish to thank Dr. F. T. Fulton for valuable

aid received in the preparation of this article,
by his kindness in making and reporting upon the
microscopical examination.
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SPONTANEOUS RUPTURE OF THE HEART IN
A CASE OF SENILE DEMENTIA.

BY HARRY W. MILLER, M.B. (TOR.),
Pathologist and Assistant Physician, Taunton Insane Hospital.
The following case is reported owing to the

infrequency with which such cases come to
autopsy.

Clinical summary: T. E., male; eighty-three years
of age; admitted to Taunton Insane Hospital, Jan. 11,
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